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Tltl«i Th Us of Peptid a as Medicaments. 

The present invention relates to the use of pep- 
tides of the general formula I 

wherein R« represents His-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp- 
Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-Arg-Arg-Ala-Gln-Asp-, and R" 
represents OH, the peptide ehain -Phe-Val-cin-Trp-Leu or 
-Met-Asn-Thr or a corresponding peptide chain or amino acid 
which is identical with one of the two last-mentioned 
peptide chains with the exception that one or more of the 
amino acid(s) has/have been omitted, or salts thereof as an 
insulin releasing agent. 

As examples of the above "corresponding peptide 
chain or amino acid which is identical with one of the two 
last-mentioned pepAJe chains with the exception that one or 
more of the amino acid(s) has/have been omitted" -Val-Trp 
and -Met-Asn can be mentioned. 

Glucagon, a polypeptide hormone consisting of 29 
amino acids, is known to possess several pharmacological 
effects such as a spasmolytic effect on smooth muscle, an 
inhibitory effect on gastric acid secretion, and metabolic 
effects, for example, an insulin releasing effect. 

It is known that glucagon releases insulin from 
the isolated perfused rat pancreas. It has now been found 
that glucagon (1-21) has no such effect when it is infused to 
the same concentration as glucagon, provided the buffer 
glucose concentration is 0.6 mg/ml corresponding to hypo- 
glycaemia. Furthermore, it has now been found that glucagon- 
(1-21) - contrary to glucagon - does not cause hyperglycae- 
mia or release insulin in vivo in normally fed rats. How- 
ever, surprisingly, it has been found that glucagon( 1-21) 
possesses about 85% of glucagon's IRI ( immunoreactive insu- 
lin) releasing effect in the perfused rat pancreas model 
when the buffer glucose concentration is 2.0 mg/ml corre- 
sponding t^.'hyperglycaemia, and about 60% of glucagon's IRI 
releasing effect when th buffer glucose concentration is 
1.5 mg/ml corresponding to mild hyperglycaemia. Studi 8 in 
glucos primed rats and pigs have now shown that glucagon* 
(1-21) infused intravenously improves the glue 8 tol rattce# 
yidt Bxfftjripitnts A t JbtjVP!^«^^^M^^ 
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glucagon's IRI releasino effect in the presence of hyper- 
glycaemia yet at the same time being devoid of glucagon's 
glycogenolytic and glyconeogenetic effects, glucagon( 1-21) 
may be used in the treatment of diabetics with remaining 
beta-cell function. Such a use should be especially safe as 
no hypoglycaemia will occur during treatment because of the 
lack of IRI releasing effect in the presence of hypoglycae- 
mia and normoglycaemia. When glucagon ( 1-21) is infused to 
rats and pigs with plasma glucose levels below 1.2 mg/ml, 
glucagon(l-21) will neither release IRI nor influence the 
plasma glucose levels, vide Experiment D below. 

In Diabetes 21 (1972), 843, it has been stated in 
the summary that the structure necessary for insulinogenic 
action is located inside the 24-29 amino acid sequence in 
15 glucagon. Contrary to this it has now, surprisingly, been 

found that the structure for insulinogenic action is in the 
1-21 amino acid sequence, provided that hyperglycaemia is 
present . 

Furthermore, it has, surprisingly, been found that 
20 glucagon{l-26) and des( 2 2-2 6) glucagon possesses an insulin 

releasing effect in the perfused rat pancreas model when the 
buffer glucose concentration is 2.0 mg/ml. 

It is to be expected that all compounds of formula 
I have an insulin releasing effect at hyperglycaemia because 
25 glucagon. glucagon( 1-26) , des (22-26) glucagon, and glucagon- 
(1-21) have this effect. However, contrary to glucagond- 
21), glucagon also has an insulin releasing effect in the 
presence of normoglycaemia and hypoglycaemia. 

It has been stated in Danish patent application 
30 NO. 2885/81 that compounds of formula I possess spasmolytic 
effect and an inhibitory effect on gastric acid secretion. 
Furthermore, it is stated therein that compounds of formula 
I shew no or minor, negligible metabolic effects. The state- 
ment in said Danish application that glucagon( 1-21) does not 
35 release insulin from the isolated perfused rat pancreas, 
applies if the buffer glucose concentration is 1.0 mg/ol 
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corresponding to normoglycaemia or below that concentration. 
Based thereupon it is surprising that compounds of formula I 
have an insulin releasing effect on animals primed with 
glucose corresponding to hyperglycaemia. 
5 The metabolic effects of glucagon{ 1-21) , glucagon- 

(1-26), and des(22-26)glucagon, as exemplified by their 
lipolytic effect on rat free fat cells in vitro and their 
effect on the activation of the adenylate cyclase in vitro, 
are negligible compared with the metabolic effects of 

10 glucagon. No metabolic effects have been found after 

administration to normally fasted and fed rats in vivo. 

Hence, compounds of formula I or salts thereof may 
be used as an insulin releasing agent. Compounds of formula 
I or salts thereof are then useful for treatment of 

15 diabetics, for example, such with remaining beta-cell func- 
tion. The fact that compounds of formula I also show spasmo- 
lytic effect and an inhibitory effect on the secretion of 
gastric acid will not, in many, if not most instances, pre- 
clude the use of the compounds of formula I as an insulin 

20 releasing agent. On the contrary the combination of the 

effects may prove to be an advantage, for example, in type 2 
diabetics. 

As examples of specific, known compounds of 
formula I glucagon( 1-21) , glucagon! 1-23 ) , glucagon! 1-25) , 

25 glucagon! 1-26) , and des ( 22-26 ) glucagon can be mentioned. The 
remaining compounds of formula I and salts thereof can be 
prepared by methods which, generally, are known i-. peptide 
synthesis and in this connection reference is, for example, 
made to Danish patent application No. 2885/81; Hoppe- 

30 Seyler's 2. Physiol. Chem. 362 (1981), 665 - 677; Methoden 

der Organischen Chemie ( Houben-Weyl) , Ed.: Miiller, Vol. XV/1 
+ 2, G. Thieme Verlag, Stuttgart, 1974; The Peptides, £d.: 
Gross and Meienhofer, Vol. 1-4, Academic Press, 1981; and 
Appl.Biochem. Biotech. 7 (1982), 385 et seq.. 
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Compounds of formula I are converted into pharma- 
ceutical preparations and administered, preferably to 
humans, in analogy with known methods. 

Compounds of formula I and salts thereof may be 
administered intraveneously. intramuscularly or subcu- 
taneously at dosages in the range of from about 1 to 1000 
pg/kg body weight, preferably from about 10 to 100 MgAg 
body weight, although a lower or higher dosage may be 
administered. The required dosage will depend on the severi- 
ty of the condition of the patient and the number of 
administrations per day. Furthermore, compounds of formula I 
and salts thereof may be administered by the nasal or rectal 
route . 

Compounds of formula I may possibly be administer- 
ed crally. for example, by the use of special additives. 

For the purpose of parenteral adniiristration, com- 
pounds of formula I may be dissolved in distilled water and 
the pH-value is, if desired, adjusted with a suitable buffer 
so as to be in the range from about 6 to 8. Furthermore, the 
solution may be adjusted to isotonicity. for example, by the 
addition of about 0.9% sodium chloride. In order to facili- 
tate the l^.philization process resulting in a suitable 
product, for example, lactose may be added to the solution. 
Thereafter, the solution may be sterile filtered and filled 
in vials. Thereafter, the solutions may be lyophilized and 
the vials may be sealed under aseptic conditions. 

Other pharmaceutical methods may be employed to 
control the duration of action. Controlled release prepara- 
tions may be achieved by the use of polymers to complex or 
absorb compounds of formula I. The controlled delivery may 
be excercised by selecting appropriate macromolecules (for 
example polyesters, polyamino .cids, polyvinylpyrrolidone, 
ethylenevinylacetate, methylcellulose. carboxymethylcellu- 
lose, and protamine sulfat) and the concentration of macro- 
molecules as well as the methods of incorporation in order 
to control the drug release. Besides, it is possible to 
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obtain a longer duration of action by parenteral admini- 
stration of a suspension of the compounds in form of 
crystals or aggregates than by an aqueous solution because 
the compounds are continuously dissolving, a process which 
5 may be controlled by well known factors (for example crystal 
form, type of aggregates, and surface area) . Another 
possible method to control the duration of action by 
controlled release preparations is to incorporate compounds 
of formula I into particles of a polymeric material in form 

10 of matrix or bioerodable systems, for example, glucagon(l- 
21) in polyesters, polyamino acids, hydrogels, poly (lactic 
acid) or ethylene vinylacetate copolymer. Instead of incor- 
porating the compounds in polymer Lc particles it is possible 
to entrap compounds of formula I in microcapsules prepared, 

15 for example, by coacervation techniques or by interfacial 
polymerisation, for example, hydroxyethy Icelluiose or 
gelatine microcapsules and poly ( methylmethacrylate) micro- 
capsules, respectively, or in colloidal drug delivery 
systems, for example, liposomes, albumin microspheres, 

20 microemulsions , nanopart icles , and nanocapsules or in macro- 
emulsions. Another mechanism to achieve retarded prepara- 
tions is through che use of biological acceptable oil solu- 
tions (for example viscoleo and arachis oil) where the 
release of drug is controlled by partitioning of drug out of 

25 the oil into the surrounding aqueous milieu. Besides it is 
possible to use an oil suspension which combines the 
principles involved in aqueous suspensions and oil solu- 
tions. 

For the purpose of nasal administration a solution 
30 in a nasal spraying device or nebulisator is used. The com- 
pounds of formula I are dissolved in distilled water and the 
pH-value is adjusted so as to be ^n the range from about 6 
to 8, for example, by adding sodium phosphate and citric 
acid as buffer. Sodium chloride, sorbitol and glycerol may 
35 be used to obtain an isotonic solution with a suitable 

viscosity. The solution may be administered by the use of a 
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suitable nebulisator or plastic spray. The solution may be 
preserved by the use of known preservatives, for example, 
methyl or propyl p-hydroxybenzoate . In order to promote the 
efficacy, a surfactant, for example, esters of polyoxy- 
S ethylene, fatty acids or enamine derivatives, for example, 
N" ( 1-methy 1-2-ethoxycarbonylvinyl) -D-phenylglycine, may 
serve as examples for adsorption accelerators. For the 
purpose of nasal administration by the use of dose aerosol 
spray a compound of formula I is mixed with suitable con- 

10 stituents and a mixture of halogencarbons , for example, 
monof luorot rich lorome thane, dif luorodich lor ome thane, and 
tetraf luorodichloroethane, in order to obtain a mixture with 
a vapour pressure producing a welL defined single dose when 
the mixture is administered by the use of a dose aerosol 

15 spray. 

By nasal administration the compounds of formula I 
are preferably used in a dosage range between about 0.1 and 
100 pg/kg body weight, preferably between 1 and 10 pg/kg 
body weight, per single dose. This dose could be administer- 
20 ed several times per day. 

For the purpose of rectal administration supposi- 
tories are produced by admixing a compound of formula I with 
an inactive constituent such as cocoa butter or with a base 
such as Polysorbate 85, propylene glycol monostearate and 
25 white bee's wax. Surfactants and/or enamine derivatives may 
serve as examples of adsorption promotors. 

A preferred subclass of compounds of formula I is 
compounds wherein the amino acid sequence is identical with 
a continuous part of the amino acid sequence of glucagon. As 
30 examples of specific compounds of formula I compounds where- 
in R" is Phe, Val, Gin, Trp, Leu, Met, Asn or Thr, can be 
mentioned. A preferred compound of formula I is glucagond- 
21) becauce it shows superior pharmacological properties and 
because it cvn easily be obtained, for example, from natural 
35 glucagon. 
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As examples of salts of compounds of formula I 
sodium, potassium, magnesium, calcium, and zinc salts and 
acid addition salts with organic or inorganic acids such as 
formic acid can be mentioned. Preferred salts of compounds 
5 of formula I are physiologically and pharmaceutically 
acceptable salts . 

The present invention also relates to a pharmaceu- 
tical composition comprising a compound of formula I or a 
salt thereof and one or more pharmaceutically acceptable 
10 carrier{s), diluent(s), preferably water, and/or exipient(s) 
when used as an insulin releasing medicament. As examples of 
such carriers conventional preservatives, for example, 
methyl or propyl p-hydroxybenzoate, and sodium chloride can 
be mentioned. 

Any novel feature or combination of features 
described herein is considered essential. 

The three-letter abbreviations for amino acids 
used herein are stated in J.Biol.Chem. 243 (1968), 3558. For 
the sake of brevity, glucagon- { 1-21) -heneicosapeptide herein 
20 has been designated glucagon( 1-21) and, analogously, this 

applies for glucagon! 1-23) , glucagon( 1-25) , and glucagond- 
26). Furthermore, des-pentapeptide-( 22-26) -glucagon has been 
desi^iiated des ( 22-26) glucagon. 

The following example which, however, is not con- 
25 sidered to be limiting, is presented to illustrate the 
invention. 



Example 

A preparation for parenteral administration con- 
taining 1 mg of glucagon(l-21) per ml may be prepared as 
30 follows: 

1 g of glucagon(l-21) and 99 g of lactose are 
dissolved in 1 litre of distilled water and th pH-valuc i 
adjusted to 7.0. The solution is thereaft r sterile 
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filtered. The sterile solution is filled in 10 ml vials in 
such a way that each vial contains 1,0 ml of the solution. 
Thereafter, the solutions are lyophilized and the vials are 
sealed under aseptic conditions. 
5 The preparation in any of the vials is to be dis- 

solved in 1.0 ml of sterile water before administration. 

Further examples of preparing preparations 
containing glucagon! 1-21) are stated in Danish patent 
application No. 2885/81. Preparations containing other 
10 compounds of formula I are prepared analogously. 



EXPERIMENT A: 

Effect on IRI-Release in Rats in vivo. 

10 male rats, Wistar strain, 150 g (+/- 5 g) were 
anaesthetized with Pentobarbital. Polyethylene catheters were 

15 inserted into the right carotid artery for blood sampling and 
the left jugular vein for infusions. The rats were divided 
into two groups with 5 animals in each group. One group was 
infused with glucose (1.5 mg/min) from 0 to 60 minutes 
(placebo) and one group was infused with glucose (1.5 mg/min) 

20 + glucagon! 1-21) (100 pg/kg/h) from 0 to 60 minutes. Blood 
was sampled into glasses on ice containing heparin (250 
lU/ml) and aprotinin (600 KlU/ml) at the times 0, 1, 10, 20, 
30, 40, 50, and 60 minutes. Insulin was determined by radio- 
immuno assay (RIA) on plasma. The results are stated in Table 

25 I below. 



30 



Table I 



Placebo 



1-21) 



IRI, uU/ml. 



7 


20 


32 


40 


40 


40 


34 


36 


18 


43 


48 


62 


56 


56 


60 


55 
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EXPERIMENT B: 

Effect on Plasma Glucose Levels in Rats in vivo. 

1. Intravenous Administration. 

Male Wistar rats were prepared as described in 
5 Experiment A. One group of 5 rats had an intravenous infusion 
of glucose (2 mg/min) from 0 to 30 minutes followed by 
infusion of 0.9% saline with 0.1% HSA {human serum albumin). 
One group of 5 rats had an intraveneous infusion of glucose 
(2 mg/min) from 0 to 30 minutes followed by an infusion of 1 

10 mg of glucagonC 1-21) in saline with HSA from 30 to 60 

minutes. Blood samples were drawn from the carotid artery at 
the times 0, 2, 5, 10, 20, 25, 30, 40, 50, and 60 minutes and 
blood glucose values were determined by the hexokinase method 
on an autoanalyzer . The blood glucose values are stated in 

15 Table- II below i 



Table II 



20 





Blood glucose. 


mg/ml 




Placebo j 


0.9 1.1 


1.3 


1.4 1.7 1.8 1.8 1.5 


1.3 1.2 


Glucagon- | 
(1-21) 1 


1.0 1.2 


1.4 


1.5 1.7 1.9 1.9 1.3 


1.0 0.8 


Time, mini 


0 2 


5 


10 20 25 30 40 


50 60 



25 2. Peroral Administration of Glucose. 

The effect of glucagon( 1-21) was investigated in 
rats during an oral glucose tolerance test. 20 male Wistar 
rats were divided into 2 groups of 10 rats. and dosed as 
follows: Both groups were dosed with glucose (5 g/kg, 
30 perorally) at 0 and 60 minutes. The placebo group was dosed 
with 1 ml of 0.9% saline with 0.1% HSA intraperitoneally at 
the tiroes 0, 30, 60, and 90 minutes. The other group was 
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dosed with glucagonl 1-21) (1 mg/Kg) in 0.9% saline with HSA 
at the times 0, 30, 60, and 90 minutes. Blood samples were 
drawn from the tails at the times -5, 0, 15, 30, 45, 60, 90, 
and 120 minutes for blood glucose determination. The blood 



10 



glucose values are 


stated 


in 


Table 


III below. 






Table III 

1 Blood 


glucose 


, mg/ml 








Placebo 1 0.88 


0.98 1 


.60 


1.52 


1.46 i.45 


1.60 


1.54 


Glucagon- I 
(1-21) 1 0.89 


0.96 1 


.32 


1.35 


1.23 1.36 


1.37 


1.37 


Time, min j -5 


0 


15 


30 


45 60 


90 


120 



15 EXPERIMENT C: 

Effect on Blood Glucose Levels in Pigs in vivo. 

1, Intravenous Administration. 

The effect of glucagon( 1-21) on plasma glucose 
levels was investigated during an intravenous glucose 

20 infusion. 4 female pigs (Danish breed/Yorkshire) weighing 30 
kg {+/- 3 kg) were dosed with glucose (0.7 g/kg/h) as an 
intravenous infusion and with the same glucose infusion + 
infusion of glucagon( 1-21) ( lOO^ig/kg/h) from 0 to 120 
minutes. The experiment was carried out as a cross-over 

25 experiment. The pigs were infused through intravenous ear 

catheters and blood samples were taken from the other ear at 
the times 0, 15, 30, 45, 60, 75, 90, 105, and 120 minutes. 
Glucose was analyzed by the hexokinase method and the blood 
glucose values are stated in Table IV below. 
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Plasma glucose. 


mg/ml 








Pl«c«bo 


1.0 1.7 2.1 


2.2 2.3 


2.3 2.3 


2.2 


2.3 


Glueagon- 
Cl-21) ♦ 

llyOTff .J 


0-9 1.7 


1.8 1-9 


1.8 2.0 


1.9 




TiMe« min 


0 15 30 


45 60 


75 90 


105 


120 



2. Peroral Administration of Glucose. 

The effect of glucagon (1-21) on plasma glucose 
levels was investigated during an oral glucose tolerance 
test in pigs. 4 pigs were dosed in a cross-over experiment 
with glucose (5 g/kg) peroral ly at 0 and 60 minutes + 
placebo (saline with HSA) or glucagon(l-21) (1 mg/kg/h) from 
0 to 120 minutes intravenously. Blood samples were drawn 
from an ear vein at the times -5, 10, 20, 30, 45. 60, 75, 
90, 105, and 120 minutes and plasma glucose was assayed by 
the hexokinase method. The plasma glucose values are stated 
in Table V below: 



Table V 







Plasma gl 


ucose. 


mg/ml . 










2S 


Placebo 


0.8 


1.3 


1.8 


2.2 2.5 


2.5 


2.7 


2.8 2.7 


2.4 




Glucagon- 
11-21) 


0.8 


1.0 


1.4 


1.7 1.8 


1,9 


1,8 






30 


Time, min 


-5 


10 


20 


30 45 


60 


75 


90 lOS 


120 



EXPERIMENT D; 

Studies of the Effect of Glucagon and Glucagon (1-21) on 
Plasma Glucose and Plasma IRI Levels in Mormoglycaenic Rats. 
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Giueagon-d nq/kq) and an equiiBolar>.do8is-of gluca- 
gon(l-21). i.e. 0.77 mg/kg. were injected intravenously at 
the beginning time (time: 0 minutes) to normally fed male 
Wistar rats weighing 150 g (♦/- 5 g) . Blood samples were 
taken from the orbital plexus at the times. -5, . 2,,.5^ 10, 15, 
30, and 60 minutes. Blood glucose was assayed according to 
the hexokinase method and plasma insulin was assayed by RIA. 
Glucagon had a significantly increasing effect on blood 
glucose and plasma IRl. Contrary to glucagon, glucagon ( 1-21) 
had no effect on these parameters. Mean blood glucose values 
(N « 10) are stated in Table VI below, and mean plasma IRI 
values (N = 10) are stated in Table VII below. 



Tabel VI 



15 



20 



1 

1 

Glucagon 


BIOOO 

0.9 


giu 
1.2 


cose, 
1.3 


1.3 


1.4 


1.5 


1.1 


experimental 


Pi Ar(»bo 


0.9 


1.1 


1.1 


1.2 


1.2 


1.1 


1.3 


dav 1 


Glucagon ( 1-21) 


1.0 


1.1 


1.1 


1.2 


1.3 


1.3 


1.3 


experimental 


placebo 


1.0 


1.2 


1.2 


1.3 


1.3 


1.3 


1.3 


dav 2 


Time, min 


-5 


2 


5 


10 


15 


30 


60 


1 




0082791 



wti.m 



14 



82-11-17 



BMUMBMT li 

tavttt Toxicity Study 

10 mq gltte*9on(l-21) administered intravenously as 
* bolus to MMZ «ie« weighing about 20 g (i.e. a dose of 
S abeat 500 sg/kg body weight) had no adverse effects. No 
deaths occurred. 
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CLAIMS 



1. The use, as an insulin. releasing agent« of con- 
pounds of the general formula I 



(2) 



S wherein R' represents His-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp- 
Tyr-ser-Lys-Tyr-Leu-Asp-Ser-Arg-Arg-Ala-Gln-Asp-, and R" 
represents hydroxy, the peptide chain -Phe-Val-Gln-Trp-Leu or 
-Met-Asn-Thr or a corresponding peptide chain or amino acid 
which is identical with one of the two last-mentioned peptide 

10 chains with the exception that one or more of the amino 

dcid(s) has/have been omitted, or salts thereof. 

2. The use, according to Claim 1, wherein the amino 
acid sequence in the compound of formula I is identical with 
the sequence in a fragment of glucagon. 

15 3, The use, according to Claim 1, wherein R" 

represents Phe, Val, Gin, Trp, Leu, Met, Asn or Thr. 

4. The use, according to Claim 1, wherein R" 
represents hydroxy, -Phe-Val-Gln-Trp-Leu or -Met-Asn-Thr . 

5. The use, according to any of the Claims I, 2, 
20 and 4', wherein R" represents hydroxy. 

6. The use, according to any of the preceding 
claims, characterized in that thfe compound of formula I is 
used for treatment of diabetics. 

7. The use, according to Claim 6, characterized in 
2S that the compound of formula I is used for treatment of 

diabetics with remaining beta-cell function. 

8. The use, according to any of the preceding 
claims, characterized in that the compound of formula I is 
used in an effective amount. 
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as 



». h phartucautical composition which cooprises aa 
•tfetiv Mount of • compound of formula I, according to 
C1U« I. or a salt thereof in association with a suitable 
phy«iolo9ic«ny acceptable carrier, diluent and/or excipient 
i*«tt used as an insulin releasing medicament. 

10. A pharmaceutical composition, according to 
Claim 9. characterized in that it comprises between 7.5 and 
75.000 ng, preferably between 75 and 7500 pg. of a compound 
of formula I or a salt thereof per dosage unit. 

11. A pharmaceutical composition, according to 
Claim 9 or 10, characterized in that it contains a compound 
of formula I, wherein the amino acid sequence is identical 
with the sequence in a fragment of glucagon. 

12. A pharmaceutical composition, according to 
Claim 9 or 10, characterized in that it contains a compound 
of formula I, wherein R- represents Phe, Val, Gin, Trp, Leu, 
llmt, Asn or Thr. 

13. A pharmaceutical composition, according to 
Claim 9 or 10, characterized in that it contains a compound 
of formula I, wherein R- represents hydroxy, -Phe-Val-Gln- 
Trp-Leu or -Met-Asn-Thr . 

14. A pharmaceutical con^sition, according to 
Claim 9, 10 or 13, characterized in that it contains a 
compooBd of formula I, wherein R" is hydroxy. 

15. Tho use of coaqpounds of formula 1 stated in 
Claia 1, preferably the coq>ounds used according to any of 
tlM Claims 2 to 5, or a salt thereof for the preparation of 
medicaments having an insulin releasing effect. 

16. A compound. of formula I stated in Claim 1, 
preferably the compounds used according to any of the Claims 
2 to 5, for use as an insulin releasing agent. 

17. An insulin releasing agent characterized in 
that it eosiprises a compound of formula I stated in Claim 1, 
pr«f«rably the confounds used according to any of the Claims 
2 to S. 
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IS. The us* of • conpound of formula Z statsd in 
data 1. pro£«r«bly th« compounds ussd according to any o£ 
tiM Claims a to $, for treating persons normally having too 
lew a production of insulin. 

19. The method for treating or preventing hyper- 
glycaemia characterised by administering for insulin release 
purposes a compound of formula I stated in Claim 1, preferab- 
ly the compounds used according to any of the Claims 2 to S. 
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